Abstract. Considering the current global economic situation and the rising energy costs, all contributions to the reduction in energy consumption will be relevant. In electrical installations, energy consumption can be reduced by reducing losses in the conductors, associated with the efficiency of equipments, allowing a better use of the installed power, which can be an important issue when using renewable energies. The losses in the conductors are proportional to the square of the resistance and current. These must be analysed in conjunction with all loads that contribute to the current in the sections of the installation. When replacing equipment in distribution boxes output by more efficient ones, the current decreases in sections covered with the most significant power loss due to proportionality with the square of the current. This decrease, often forgotten, is recorded in this work and included in the investment analysis on efficiency and sustainable electrical equipment. This analysis, combined with the features and operating parameters of electrical installation, accounts for all the gains that can make a difference in the choice of efficient equipment.
Introduction
This study presents a new software application under development that compares and chooses the best investment in the acquisition and installation of electrical equipment. The equipment choice focuses on the following factors: cost, power consumption, reduction of losses in the conductors, useful life and interest rate. The losses in the conductors will be analysed based on the current which passes throughout the electrical installation. It is also possible to determine the CO 2 emissions reduction corresponding to the power consumption reduction. This study will be based in a new way of thinking: from minimal investment cost to minimal lifecycle cost [1].
Development

A. Identification of the Parameters
Physical parameters:
The distribution boxes are numbered from number 1 (initial distribution boxes) to the total number of distribution boxes for the installation.
•
Connections between distribution boxes; The connection of these distribution boxes is saved in a matrix that identifies the connection courses. The number contained in the matrix [k, i] indicates the number of the respective output. Figure 1 shows a connection matrix. 
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